A comparison of changes in the stereocilia between temporary and permanent hearing losses in acoustic trauma.
A comparison of stereociliary changes at different post-exposure intervals in ears with temporary and permanent hearing losses has been made. Twenty guinea pigs were exposed to either 110 dB SPL broadband white noise for 30 min (N = 10) or 120 dB SPL white noise for 150 min (N = 10). The recovery patterns for threshold shifts for both groups were systematically assessed at regular post-exposure intervals for 80 days, using the auditory cortex evoked response to tone bursts between 0.5 and 8kHz. Thirty-two animals that had been exposed to the same noise at either 110 dB for 30 min (N = 16) or 120 dB for 150 min (N = 16) were decapitated for scanning electron microscopic examination at the same post-exposure intervals. The threshold shifts induced by 110 dB noise were reversible while those induced by 120 dB were generally irreversible, although extreme variabilities existed among the animals. In the acute TTS ears, damage was confined to the third row of OHCs, where only the tips of the stereocilia were affected. Neither discontinuity of cuticular plate nor expelled cytoplasm was found in these cells. In the lesions of PTS, either all the three rows of OHCs or the IHCs and the first row of OHCs were involved. The entire length of the stereocilia, more severe in the lower part was always damaged. Expelled cytoplasm and fusion between stereocilia were frequently seen. In the chronic TTS ears, no abnormalities of stereocilia were found while in the PTS ears, a complete absence of the organ of Corti was noticed. The results of the present study clearly suggest that the status of the lower part of the stereocilia and the continuity of the cuticular plate play an important role in determining the reversibility of threshold shifts.